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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The presentinvention relates to positioning the
location of a wireless Access Point (AP). More particu-
larly, the present invention relates to a method and ap-
paratus for positioning the location of an indoor wireless
AP in an electronic device.

2. Description of the Related Art

[0002] A Location Based System (LBS) is an applica-
tion system and service for determining an exact optimal
grasp location of people or things based on awired and/or
wireless communication network and using the commu-
nication network. In other words, the LBS is a service
technology for real-time tracking the location of a sub-
scriber of a mobile communication terminal such as a
notebook computer, a Personal Digital Assistant (PDA),
a cellular phone and the like, using a location positioning
technology, and providing the tracked location to the us-
er. If aterminal user requests location from a mobile com-
munication network using a terminal in which location
provision is possible, the LBS works in conjunction with
a Geographic Information System (GIS) displays a posi-
tioning result value on a map or providing surrounding
information using various location positioning determina-
tion technologies.

[0003] As configuration elements are a key technology
of the LBS, there is a location positioning technology for
grasping a location in a mobile communication network,
a core platform technology and application based tech-
nology for management of location data includes facility
information of a base station and an AP, and the like.
Here, as the most core location positioning technology,
there are: a cell IDentifier (ID) using mobile communica-
tion network - based information, a cell header, a hand-
set-based Assisted - Global Positioning System (A-GPS)
scheme and the like. Also, there is a Wireless Local Area
Network (WLAN) - based Wireless fidelity Positioning
System (WPS) scheme is becoming more common , and
the like. The WPS comprises a technology in which a
terminal receives parameters (i.e., a Media Access Con-
trol (MAC) address, a signal strength and the like) of a
Radio Frequency (RF) signal radiated from an AP, and
a WPS server determines the location of a user using a
technology of location positioning determination between
the terminal and the system, and provides the determined
location of the user to the terminal.

[0004] To realize the WPS, it is important to realize a
positioning algorithm of collecting and analyzing AP in-
formation and utilizing the collected/analyzed AP infor-
mation.

[0005] However, due to the many instances in which
the location of a wireless AP (or APS) within a building
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is changed by a user or manager, the use of a WPS is
not suitable for positioning a location within the building.

SUMMARY OF THE INVENTION

[0006] An exemplary aspect of the present invention
is to substantially solve at least some of the above prob-
lems and/or disadvantages and to provide at least the
advantages below. Accordingly, an exemplary aspect of
the present invention is to provide a method and appa-
ratus for positioning the location of a wireless Access
Point (AP).

[0007] Another exemplary aspectof the presentinven-
tion is to provide a method and apparatus for automati-
cally updating location information of a wireless AP within
a building without a manager or user manually updating
the location information.

[0008] A further exemplary aspect of the present in-
vention is to provide a method and apparatus for provid-
ing accurate floor information using AP signal information
and atmospheric pressure information that are searched
in absolute location.

[0009] The above exemplary aspects are achieved by
providing a method and apparatus for positioning the lo-
cation of a wireless access point.

[0010] According to another exemplary aspect of the
present invention, a method for providing location infor-
mation of a wireless AP in an electronic device preferably
includes acquiring absolute location information of the
electronic device, and transmitting to one or more sur-
rounding APs (i.e. APs within a predefined area or com-
municative transmission range of the electronic device)
the signal information of an absolute location, together
with the absolute location information, to a location serv-
er. "Absolute location" is a way of describing the position
of an object or place on the surface of the Earth using a
recognized coordinate system.

[0011] According to another exemplary aspect of the
present invention, a method for providing floor atmos-
pheric pressure information of an electronic device s pro-
vided. The method preferably includes acquiring abso-
lute location information of the electronic device and at-
mospheric pressure information thereof, and transmitting
the absolute location information and atmospheric pres-
sure information to a location server.

[0012] According to another exemplary aspect of the
present invention, a method for updating wireless AP lo-
cation positioning and floor information in a server is pro-
vided. The method preferably includes receiving at least
one or more of surrounding AP signal information of an
absolute location and atmospheric pressure information
thereof, together with absolute location information, from
a terminal, determining locations of APs based on the
received absolute location information and the surround-
ing AP signal information of the absolute location, and
updating a related AP location using the determined lo-
cations of the APs.

[0013] Inexemplary embodiment of the present inven-
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tion, determining the locations of the APs based on the
received absolute location information and AP signal in-
formation of the at least one AP within communication
range of the absolute location comprises determining the
locations of the APs by combining the received absolute
location information and the AP signal information col-
lected in the absolute location.

[0014] In exemplary embodiment of the presentinven-
tion, the method further includes updating floor atmos-
pheric pressure information, based on the absolute loca-
tioninformation of the terminal and the atmospheric pres-
sure information monitored by the terminal.

[0015] In exemplary embodiment of the presentinven-
tion, the method further includes receiving by a location
server arequest for location information from the terminal
and determining by the location server the location of the
terminal based on AP signal information within commu-
nication range of the terminal, and providing the deter-
mined location of the terminal to the terminal.

[0016] In exemplary embodiment of the presentinven-
tion, the method further includes providing location infor-
mation of the electronic device corresponding to the ab-
solute location, to the terminal.

[0017] According to yet another exemplary aspect of
the present invention, an electronic device includes one
or more processors (or microprocessors comprising
hardware) that execute machine readable instructions,
anon-transitory memory for storing data and instructions,
and one or more programs stored in the memory and
configured for execution by the one or more processors
or microprocessors. The program includes instructions
of acquiring absolute location information of the electron-
ic device, and transmitting surrounding AP signal infor-
mation of an absolute location, together with the absolute
location information, to a location server.

[0018] According to still another exemplary aspect of
the present invention, an electronic device includes at
least one processor or microprocessor that execute ma-
chine readable instructions, a memory for storing data
and instructions, and one or more programs stored in the
memory and configured to be executed by the one or
more processors or microprocessors. The program in-
cludes instructions of acquiring absolute location infor-
mation of the electronic device and atmospheric pressure
information thereof, and transmitting the absolute loca-
tion information and atmospheric pressure information,
to a location server.

[0019] According to still another exemplary aspect of
the present invention, a server apparatus for updating
wireless AP location positioning and floor information is
provided. The apparatus includes a controller and an up-
date unit. The controller receives at least one or more of
surrounding AP signal information of an absolute location
and atmospheric pressure information thereof, together
with absolute location information, from a terminal, and
determines locations of APs based on the received ab-
solute location information and the surrounding AP signal
information of the absolute location. The update unit up-
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dates a related AP location using the determined loca-
tions of the APs.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other exemplary objects, fea-
tures and advantages of the present invention will be-
come more apparent to a person of ordinary skill in the
art from the following detailed description when taken in
conjunction with the accompanying drawings in which:

FIG. 1 is a flow diagram illustrating exemplary oper-
ation of a process of Access Point (AP) location po-
sitioning and floor atmospheric pressure information
acquisition according to a first exemplary embodi-
ment of the present invention;

FIG. 2 is a flow diagram illustrating exemplary oper-
ation of a process of AP location positioning and floor
atmospheric pressure information acquisition ac-
cording to a second exemplary embodiment of the
present invention;

FIG. 3 is a flow diagram illustrating exemplary oper-
ation of a process of AP location positioning and floor
atmospheric pressure information acquisition ac-
cording to a third exemplary embodiment of the
present invention;

FIG. 4 is aflowchartillustrating exemplary operation-
al procedure of a server according to an exemplary
embodiment of the present invention;

FIG. 5 is a flowchart illustrating an exemplary oper-
ational procedure of a terminal according to an ex-
emplary embodiment of the present invention;

FIG. 6 is a block diagram illustrating an exemplary
construction of a terminal apparatus according to an
exemplary embodiment of the presentinvention; and
FIG. 7 is a block diagram illustrating an exemplary
construction of a server apparatus according to an
exemplary embodiment of the present invention.

[0021] DETAILED DESCRIPTION

[0022] Preferred exemplary embodiments of the
present invention will be described herein below with ref-
erence to the accompanying drawings. In the following
description, well-known functions or constructions may
not be described in detail when their inclusion would ob-
scure appreciation of the invention by a person of ordi-
nary skill in the art with description of such well-known
functions and structures. In addition, terms described be-
low, which are defined considering functions in the
present invention, can be different depending on a user
and/or operator’s intention or practice. Therefore, the
terms should be defined on the basis of the disclosure
throughout this specification.

[0023] In order to assist the artisan with appreciation
of the claimed invention, the term "floor information"
means a floor, in which a corresponding terminal is lo-
cated, of a corresponding building

[0024] The present invention relates to a method and
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apparatus for positioning the location of an indoor wire-
less AP through a benchmark absolute location.

[0025] A method and apparatus for positioning the lo-
cation of a wireless Access Point (AP) according to the
present invention are described below.

[0026] More particularly, the present invention pro-
vides a technology for automatically positioning the lo-
cation of an indoor wireless AP based on an absolute
location of a terminal user, and automatically updating
changed location information of the indoor wireless AP.
Here, the absolute location of the user’s terminal is a
location obtained through a Quick Response (QR) code
located indoors, a Radio Frequency (RF) - reader (e.g.,
Near Field Communication (NFC)), an RF IDentification
(RFID), a card reader or the like. The location of the QR
code, the RF reader, or the card reader is stored in a
database can be couple to the location information serv-
er.

[0027] Also, the present invention provides a technol-
ogy for automatically measuring and updating the atmos-
pheric pressure inside an indoor area based on an ab-
solute location of a user terminal, which is acquired using
a QR code, an RF reader, or a card reader

[0028] Below, a place where a QR code, an RF tag, a
card reader and the like are installed inside an indoor is
used as an absolute location of a user, and the absolute
location is stored in a database and managed in a server.
[0029] FIG. 1 is a flow diagram illustrating an exem-
plary process of AP location positioning and floor atmos-
pheric pressure information acquisition according to a
first exemplary embodiment of the present invention.
[0030] ReferringnowtoFIG. 1, atstep (100) a terminal
scans a corresponding QR code attached to something
in an indoor through a QR code recognition application
of the terminal.

[0031] Afterthat, atstep (110) the terminal obtains and
provides atmospheric pressure information sensed
through a sensor of the terminal and surrounding AP sig-
nal information, together with the scanned QR code, to
a location information server. The AP signal information
can include a signal strength of a wireless AP, a Service
SetIDentifier (SSID) that is a unique name of the wireless
AP, aMedia Access Control (MAC) address and the like.
The scanned QR code is used as an absolute location
of the user terminal. The absolute location refers to the
location of a fixed point.

[0032] Next,atstep(120)the locationinformation serv-
er updates AP location information and floor information
using the QR code collected from the terminal, the at-
mospheric pressure information sensed through the sen-
sor of the terminal, and the surrounding AP signal infor-
mation. Here, the QR code and the surrounding AP signal
information are used for updating the AP location infor-
mation at the location information server, and the atmos-
pheric pressure information sensed through the sensor
of the terminal is used for updating the floor information.
[0033] An algorithm for determining AP location can
be variously realized in a number of ways and the afore-
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mentioned does not limit the scope and spirit of the pres-
ently claimed invention. For example, the AP location
can be determined or updated through a combination of
QR code information indicating an absolute location in-
formation of a plurality of terminals and each signal
strength of surrounding APs which are collected in each
absolute location of a terminals.

[0034] At step (130), the location information server
retrieves location information corresponding to the QR
code received from the terminal and provides the re-
trieved QR-code location information to the terminal.
[0035] In another implementation of the presently
claimed invention, at (step 130) the location information
server may determine a position of the location of a user
terminal based on a determined or updated AP location
in place of the location information corresponding to the
received QR code, and provide its result to the terminal.
For example, the location information server can esti-
mate the location of the terminal using a triangulation.
[0036] FIG. 2 is a flow diagram illustrating an exem-
plary operational process of AP location positioning and
floor atmospheric pressure information acquisition ac-
cording to a second exemplary embodiment of the
present invention.

[0037] Referring now to FIG. 2, at step (200) when
goods are purchased paid for with a credit card that is
read by a card reader, for example, in a shop inside a
building, then at step (210) the card reader transmits pay-
ment contents of the card reader to a user terminal
through a management server for the card reader.
[0038] Subsequently, at step (220), the terminal pro-
vides atmospheric pressure information sensed through
a sensor of the terminal and surrounding AP signal infor-
mation, together with information about the card reader
(e.g. ID or name of the card reader), to a location infor-
mation server. The AP signal information can include a
signal strength of a wireless AP, an SSID that is a unique
name of the wireless AP, a MAC address and the like.
The information about the card reader is used as an ab-
solute location of the user’s terminal.

[0039] Nextatstep(230),thelocation information serv-
er updates AP location information and floor information
using at least one of: (1) the information about the card
reader collected from the terminal, the (2) atmospheric
pressure information sensed through the sensor of the
terminal, and (3) the surrounding AP signal information.
Here, the information about the card reader and the sur-
rounding AP signal information are used for updating the
AP location information and providing the information
about the card reader and the surrounding AP signal in-
formation to the location information server. The atmos-
pheric pressure information detected by the sensor of
the terminal is used for updating the floor information.
[0040] An algorithm for determining an AP’s location
can be embodied in a number of ways and the description
herein does not limit the scope and spirit of the presently
claimed invention. For example, the AP location can be
determined or updated through a combination of infor-
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mation about a card reader indicating absolute location
information of a plurality of terminals and each signal
strength of surrounding APs which are collected in each
absolute location of terminals.

[0041] At step (240), the location information server
retrieves location information corresponding to the infor-
mation about the card reader received from the terminal
and provides the retrieved card-reader location informa-
tion to the terminal.

[0042] In another implementation of step (240), the lo-
cation information server may position the location of a
user terminal based on a determined or updated AP lo-
cation in place of the location information corresponding
to the received information about the card reader, and
then at step (240) provide its result to the terminal. For
one example, the location information server can esti-
mate the location of the terminal using a triangulation.
[0043] FIG. 3 is a flow diagram illustrating exemplary
operation of a process of AP location positioning and
floor atmospheric pressure information acquisition ac-
cording to a third exemplary embodiment of the present
invention.

[0044] Referring now to FIG. 3, at step (300) when a
user brings an RF tag within a user terminal (a user ter-
minal including an RF tag) into contact (not limited to
physical contact, includes radio transmission range) with
an RF reader or approaches the RF reader with the RF
tag approach (step 300), the RF reader reads the RF tag
and step (310) transmits information about the RF reader
to the terminal.

[0045] Atstep (320), the terminal provides atmospher-
ic pressure information sensed through a sensor of the
terminal and surrounding AP signal information, together
with the information about the RF reader, to a location
information server. The AP signal information may pref-
erably include a signal strength of a wireless AP, an SSID
thatis a unique name of the wireless AP, a MAC address
and the like. The information about the RF reader is used
as an absolute location of the user terminal.

[0046] Next, at step (330), the location information
server updates AP location information and floor infor-
mation using the information about the RF reader col-
lected from the terminal, the atmospheric pressure infor-
mation sensed through the sensor of the terminal, and
the surrounding AP signal information. Here, the infor-
mation about the RF reader and the surrounding AP sig-
nal information are used for updating the AP location in-
formation, and the atmospheric pressure information
sensed through the sensor of the terminal is used for
updating the floor information.

[0047] Analgorithm of determining AP location accord-
ing to the present invention can be realized in a number
of ways and any description herein does not limit the
scope and spirit of the presently claimed invention to the
examples shown and described. For example, the AP
location can be determined or updated by estimating a
signal strength of an AP varying depending on location
through a combination of information about an RF reader

10

15

20

25

30

35

40

45

50

55

indicating absolute location information of a plurality of
terminals and pieces of surrounding AP signal informa-
tion which are collected in an absolute location.

[0048] At step (340), the location information server
retrieves location information corresponding to the infor-
mation about the RF reader received from the terminal
and provides the retrieved RF-reader location informa-
tion to the terminal.

[0049] In another implementation of step (340), the lo-
cation information server may position the location of a
user terminal based on a determined or updated AP lo-
cation in place of the location information corresponding
to the received information about the RF reader, and pro-
vide its result to the terminal. For example, the location
information server can estimate the location of the termi-
nal using a triangulation.

[0050] As described earlier in the first exemplary em-
bodiment to the third exemplary embodiment, the loca-
tion information server determines a terminal location
based on an absolute location received from a terminal,
compares AP signal information within a predetermined
range of the terminal received from the terminal with the
location of a wireless AP stored in a database, and up-
dates the AP location or adds a new one. Accordingly,
the location information server can automatically data-
base and manage the location of the wireless AP without
a regular search for the wireless AP.

[0051] FIG. 4 is a flowchart illustrating an exemplary
operational procedure of a server according to an exem-
plary embodiment of the present invention.

[0052] ReferringnowtoFIG.4,instep (400), the server
receives from a plurality of terminals the respective ab-
solute location information, AP signal information around
a plurality of terminals, and atmospheric pressure infor-
mation around them,. The absolute location is a point in
which a QR code, an RF reader or a card reader is lo-
cated.

[0053] Atstep 402, the server updates or adds atmos-
pheric pressure information corresponding to the abso-
lute location information received from the one or more
of the plurality terminals. If information on a specific floor
of a specific building is included in the absolute location
information, atmospheric pressure information of the
specific floor of the specific building is updated and stored
in a database as an atmospheric pressure detected
through a sensor of the terminal._

[0054] Next, in step 404, the server determines AP lo-
cation information based on the absolute location infor-
mation and the surrounding AP signal information. In oth-
erwords, in an exemplary aspect of the presentinvention,
the location information server determines AP location
by estimating a signal strength of an AP varying depend-
ing on location through a combination of the absolute
location information and the pieces of surrounding AP
signal information which are collected in an absolute lo-
cation.

[0055] At step (406), the location information server
compares the determined AP location information with
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existing AP location information stored in adatabase and,
when there is an AP location change, updates the AP
location information.

[0056] Next, in step (408), the server determines the
location of the terminal using a triangulation based on
the AP signal information around the terminal, which has
requested its own location information, and provides de-
termined location information of the terminal to the ter-
minal.

[0057] After that, the server terminates the procedure
of the present invention.

[0058] FIG. 5 is a flowchart illustrating an exemplary
operation procedure of a terminal according to an exem-
plary embodiment of the present invention.

[0059] Referring now to FIG. 5, in step (500), the ter-
minal acquires absolute location information from a QR
code, an RF reader, or a card reader. The absolute lo-
cation information, which is location information of a point
in which the QR code, the RF reader, or the card reader
is located. Alternatively, the absolute location information
may be the scanned QR code or information about the
RF reader or card reader (e.g. ID or name of a RF reader
for card reader) received from the RF reader or a man-
agement server of card reader.

[0060] Atstep (502), the terminal transmits to a server
the scanned QR code or RF reader or card reader infor-
mation indicating an absolute location, and AP signal in-
formation and atmospheric pressure information around
the absolute location. The AP signal information can in-
clude a signal strength of a wireless AP, an SSID that is
a unique name of the wireless AP, a MAC address and
the like.

[0061] At step (504), the terminal receives its own lo-
cation information including floor information from the lo-
cation information server. The terminal location informa-
tion is determined by the server based on the absolute
locationinformation and the AP signalinformation around
the absolute location. If necessary, or according to pre-
determined criteria is desired, AP location is updated,
and the location of the terminal is determined based on
information of the updated AP location. Further, the serv-
er receives the atmospheric pressure information corre-
sponding to the absolute location from the terminal and
determines the floor information of the terminal from floor
information stored in a database.

[0062] FIG. 6 illustrates an exemplary construction of
a portable electronic device according to an exemplary
embodiment of the present invention.

[0063] The portable electronic device 600 according
to this example of the present invention is a device such
as a portable terminal, a mobile phone, a media pad, a
media player, a tablet computer, a handheld computer,
a Personal Digital Assistant (PDA) or the like. Also, the
portable electronic device 600 may be any portable elec-
tronic device including a device combining two or more
functions among these devices, just to name a few of the
many possibilities.

[0064] The portable electronicdevice 600 is comprised
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of hardware including a memory 610, a processor unit
620, a communication unit 630, an external port 640, an
audio Integrated Circuit (IC) unit 650, a speaker 660, a
microphone 670, a camera module 680, and a sensor
module 690. The memory 610 and the external port 640
each may comprise more than one memory or more than
one external port.

[0065] Here,the processorunit620includes a memory
controller 621, a processor (or a Central Processing Unit
(CPU)) 622, and a peripheral interface 623. Here, the
processor 622 can be one or more. The communication
unit 630 includes an RF IC unit 631 and a baseband
processor 632. The processor may be a microprocessor.
These configuration items may communicate with each
other through one or more communication buses or sig-
nal lines (not denoted by reference numeral), respective-
ly.

[0066] The configuration items may realize a function
by hardware such as one or more ICs or software loaded
into a processor so as to provide a statutory machine,
and may also realize certain functions by a combination
of hardware programmed with software and/or firmware.
[0067] The portable electronic device 600 illustrated in
FIG. 6 is one such example. of an apparatus with con-
figuration elements, and in practice may have more or
less configuration elements than illustrated herein. Also,
the portable electronic device 600 may be configured in
a scheme different from illustrated.

[0068] Each of the configuration elements included in
the portable electronic device 600 is described as follows.
[0069] The memory 610 includes a non-transitory
memory such as a Random Access Memory (RAM), a
nonvolatile memory including a flash memory, a Read
Only Memory (ROM), an Electrically Erasable Program-
mable ROM (EEPROM), a magnetic disk storage device,
a Compact Disk ROM (CD-ROM), a Digital Versatile Disk
(DVD) or an optical storage device of other form, and a
magnetic cassette, just to name of few of the many pos-
sibilities. Or, the memory 610 can be configured by a
combination of some or all of the aforementioned items.
Also, there can be more than one configuration memory.
[0070] Also, the memory 610 may further include an
attachable storage device accessible to the portable
electronic device 600 through a communication network
such as the Internet, an intranet, a Local Area Network
(LAN), a Wireless LAN (WLAN) or a Storage Area Net-
work (SAN), or through a communication network con-
figured by a combination of such networks. This storage
device may access the electronic device 600 through the
external port 640. Also, a separate storage device on a
communication network may access the portable elec-
tronic device 600 through the RF IC unit 631.

[0071] The memory 610 stores software. A software
configuration includes an operating system software 611
stored on the memory 610, a communication module
software 612, a location information processing module
613, a user interface module614, and one or more ap-
plications 615.
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[0072] The operating system 611 (for example, a built-
in operating system such as WINDOWS, LINUX, Darwin,
RTXC, UNIX, OS X, or VxWorks) includes various soft-
ware configuration elements controlling the general sys-
tem operation. This controlling of the general system op-
eration signifies, for example, memory management and
control, storage hardware (device) control and manage-
ment, power control and management, and the like. The
operating system 611 performs a function of making
smooth communication between various hardware (de-
vices) and other elements.

[0073] The communication module 612 includes vari-
ous configuration elements for processing data transmis-
sion and data reception through the RF IC unit 631 or
the external port 640.

[0074] The location information processing module
613 includes various configuration elements for, upon
scanning a QR code through the camera module 680,
contact with an RF reader through an RF tag module (not
shown), or card payment through a card reader, support-
ing AP location update and floor information update
based on absolute location information corresponding to
information about the RF reader or card reader received
through the RF IC unit 631. For instance, the location
information processing module 613 includes a configu-
ration element for controlling terminal operation for AP
location information update and floor information update
illustrated in FIG. 5.

[0075] The userinterface module 614 includes various
configuration elements related to a user interface. The
user interface module 614 includes information about
how a state of the user interface is changed, whether the
change of the state of the user interface is made in any
condition, or the like.

[0076] The application 615 preferably includes a
browser, an electronic mail (e-mail), an instant message,
word processing, keyboard emulation, an address book,
a touch list, a widget, a JAVA enable application, coding,
Digital Right Management (DRM), voice recognition,
voice replication, a position determining function, a loca-
tion based service, a music player and the like.

[0077] When other configuration elements such as the
processor 622 or the peripheral interface 623 included
in the processor unit 620 gain access to the memory 610
through the memory controller 621, they take charge of
controlling the memory 610. Also, the processor 622 ex-
ecutes the modules included in the memory 610. The
processor 622 performs an overall control function in ex-
ecuting a function of the portable electronic device 600.
A function of the memory controller 621 may be included
in the processor 622. Insome cases, the whole processor
unit 620 is called a processor. Further to the present in-
vention, the processor 622 performs a function of con-
trolling terminal operation illustrated in FIG. 5.

[0078] The external port 640 refers to, for example, a
Universal Serial Bus (USB) port, a FIREWIRE port and
the like, but the external port 640 is not limited to such
examples. The external port 640 is used preferably for
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direct connecting the portable electronic device 600 to
other electronic devices or indirectly connecting the port-
able electronic device 600 to other electronic devices
through a network (e.g., the Internet, an Intranet, a WLAN
and the like).

[0079] With continued reference to FIG. 6, the periph-
eral interface 623 connects Input/Output (I/O) peripheral
devices of the portable electronic device 600 to the proc-
essor 622 and the memory 610 that is under control of
the memory controller 621. The portable electronic de-
vice 600 may include a plurality of processors 622. For
instance, the peripheral interface 623 connects the cam-
era module 680 and the sensor module 690 to the proc-
essor 622 and the memory 610.

[0080] The processor 622 executes various programs
and performs various functions for the portable electronic
device 600, and also performs processing and control
for voice communication and data communication. Also,
in addition to this general function, the processor 622
executing a specific application module stored in the
memory 610 and performing various functions corre-
sponding to the executed specific application module.
[0081] The processor 622, the peripheral interface
623, and the memory controller 621 can be realized in a
single chip, or in more than one IC. Herein, the thus con-
structed single chip is called the processor unit 620. Also,
these configuration elements can be realized as a sep-
arate chips.

[0082] The communication unit 630 preferably in-
cludes the RF IC unit 631 and the baseband processing
unit 632. The RF IC unit 631 transceives a radio wave.
The RF IC unit 631 converts a baseband signal from the
baseband processing unit 632 into a radio wave and
transmits the radio wave through an antenna (not denot-
ed by reference numeral). Or, the RF IC unit 631 converts
a radio wave received through the antenna into a base-
band signal and provides the baseband signal to the
baseband processing unit 632. The RF IC unit 631 in-
cludes, although not illustrated, an RF transceiver, an
amplifier, a tuner, an oscillator, a digital signal processor,
a COding DECoding (CODEC) chip set, a Subscriber
Identity Module (SIM) card and the like.

[0083] With continued reference to FIG. 6, the RF IC
unit 631 communicates with a communication network
and other communication devices through a radio wave.
For instance, the RF IC unit 631 can communicate with
a wireless network such as the Internet, an Intranet, a
network, a cellular phone network, a WLAN or wireless
Metropolitan Area Network (MAN) and also, can commu-
nicate with other electronic devices through wireless
communication.

[0084] The wireless communication refers to commu-
nication, for example, using Time Division Multiple Ac-
cess (TDMA), Global System for Mobile Communication
(GSM), Enhanced Data GSM Environment (EDGE),
Code Division Multiple Access (CDMA), Wideband Code
Division Multiple Access (W-CDMA), Orthogonal Fre-
quency Division Multiple Access (OFDMA), Bluetooth,
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Near Field Communication (NFC), Infra Red (IR) com-
munication, RFID communication, Voice over Internet
Protocol (VolP), Wireless Fidelity (Wi-Fi), Worldwide In-
teroperability for Microwave Access (Wi-MAX), e-mail,
instant messaging, Short Message Service (SMS) pro-
tocol, or any combination of these various communica-
tion schemes, although not limited to these aforemen-
tioned examples.

[0085] In an exemplary embodiment, the RF IC unit
631 frequency converts an RF signal received through
the antenna (not denoted by reference numeral) into a
baseband signal and provides the baseband signal to
the baseband processing unit 632, and frequency con-
verts a baseband signal from the baseband processing
unit 632 into an RF signal and transmits the RF signal
through the antenna. The baseband processing unit 632
processes a baseband signal. For example, in CDMA
communication, at transmission, the baseband process-
ing unit 632 performs a function of channel coding and
spreading data to be transmitted. At reception, the base-
band processing unit 632 performs a function of de-
spreading and channel decoding a receive signal.
[0086] The audio IC unit 650 provides an audio inter-
face between a user and the portable electronic device
600, together with the speaker 660 and the microphone
670. In other words, the audio IC unit 650 communicates
with the user through the speaker 660 and the micro-
phone 670. The audio IC unit 650 receives a data signal
through the peripheral interface 623 of the processor unit
620, and converts the received data signalinto an electric
signal. The converted electric signal is forwarded to the
speaker 660. The speaker 660 converts an electric signal
into an audible sound wave and outputs the sound wave.
The microphone 670 converts sound waves forwarded
from people or other sound sources into electric signals.
The audio IC unit 650 receives the thus converted electric
signals from the microphone 670 into audio data signals
and transmits the audio data signals to the peripheral
interface 623. Through the peripheral interface 623, the
audio data signal is transmitted to the memory 610 or is
transmitted to the communication unit 630. The audio IC
unit 650 can include a detachable earphone, headphone
or headset. In the headset, output (e.g., a one-ear head-
phone or a two-ear headphone) and input (e.g., a micro-
phone) functions all are even possible in some cases.
The audio IC unit 650 can include a jack (not shown)
providing an interface with an earphone, a headphone
oraheadset. Thejackis called an earphone jack or head-
set jack.

[0087] The camera module 680 converts a captured
image (e.g., a QR code) into digital data and provides
the digital data to the processor 622 through the periph-
eral interface 623.

[0088] Thesensormodule 690 showninFIG. 6, senses
a signal through inertial sensors (e.g., an acceleration
sensor, a gyroscope sensor, an altitude sensor and the
like) and a supplementary sensor (e.g., an atmospheric
pressure sensor, a geomagnetic sensor and the like),
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and provides the signal to the processor 622 through the
peripheral interface 623.

[0089] Also, the portable electronic device 600 in-
cludes a power system (not shown) for supplying power
to various configuration elements included in the portable
electronic device 600. The power system can include ad-
aptation to receive a power source (i.e., an Alternating
Current (AC) or a battery), a power error detection circuit,
a power converter, a power inverter, a charging device
and/or a power level display device (i.e., a Light Emitting
Diode (LED)). Also, the portable electronic device 600
can include a power management and control device for
performing a function of generating, managing and dis-
tributing power.

[0090] Also, the portable electronic device 600 can per-
form various functions through touch screen (not shown)
input, and/or can perform them through a separate touch
pad input in place of the touch screen input. This function
can use a physical input/control device (e.g., a dial or a
button). The physical input/control device can be, for ex-
ample, a push button for turning On/Off and locking the
portable electronic device 600, a volume adjustment
locker button, a ringer profile, a toggling slider switch and
the like. Also, the portable electronic device 600 can per-
form a function of processing a voice input for activating
or inactivating a predefined function through the micro-
phone 670.

[0091] According to realization, it is undoubted that a
QR code can be substituted with a bar code.

[0092] FIG. 7 illustrates an exemplary construction of
a server apparatus according to an exemplary embodi-
ment of the present invention.

[0093] Referring now to FIG. 7, a server preferably in-
cludes a controller 700, a storage unit 710, and an update
unit 720. However, the server can further include addi-
tional configuration elements than illustrated and also,
can be configured in a scheme different from illustrated.
[0094] The controller 700 performs the general control
of the server. The controller 700 determines AP location
information and terminal location information. For exam-
ple, the controller 700 receives absolute location infor-
mation, and AP signal information and atmospheric pres-
sure information around a terminal, from a plurality of
terminals through an interface (not shown). An absolute
location is a point in which a QR code, an RF reader or
a card reader is located.

[0095] The update unit 720 updates or adds the re-
ceived atmospheric pressure information corresponding
to the absolute location information of the terminal, and
stores its result in the storage unit 710. The atmospheric
pressure information corresponding to the absolute lo-
cation information of the terminal is detected by sensors
arranged within a predetermined range or distance from
the terminal.

[0096] If a floor count is included in the absolute loca-
tion information, atmospheric pressure information of the
floor count is updated and stored in a database as an
atmospheric pressure monitored through a sensor of the
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terminal.

[0097] The controller 700 determines AP location in-
formation based on the absolute location information and
the surrounding (i.e. within communicative range)AP sig-
nal information. For example, the controller 700 deter-
mines AP location by estimating a signal strength of an
AP varying depending on location through a combination
of the absolute location information stored in a database
in the storage unit 710 and the pieces of surrounding AP
signal information which are collected in an absolute lo-
cation.

[0098] The update unit 720 compares determined AP
location information with existing AP location information
stored in a database and, when there is an AP location
change, updates the AP location information.

[0099] The controller 700 determines the location of
the terminal using a triangulation based on surrounding
AP signal information of the terminal, wherein said ter-
minal has requested its own location information, and the
controller provides determined location information of the
terminal to the terminal.

[0100] The storage unit710 stores surrounding AP sig-
nal information and atmospheric pressure information
thatare collected from a plurality of terminals. The above-
described methods according to the present invention
canbeimplementedin hardware, firmware or as software
or computer code that is stored in a recording medium
such as a CD ROM, flash, EPROM, EEPROM, RAM, a
floppy disk, thumbnail drive, a hard disk, or a magneto-
optical disk or computer code downloaded over a network
originally stored on a remote recording medium or a non-
transitory machine readable medium and on a local re-
cording medium, and loaded into hardware such as a
general purpose computer, or a special processor or in
programmable or dedicated hardware, such as an ASIC
or FPGA. As would be understood in the art, the compu-
ter, the processor, microprocessor controller or the pro-
grammable hardware include memory components, e.g.,
RAM, ROM, Flash, etc. that may store or receive software
or computer code that when accessed and executed by
the computer, processor or hardware implement the
processing methods described herein. In addition, it
would be recognized that when a general purpose com-
puter accesses code for implementing the processing
shown herein, the execution of the code transforms the
general purpose computer into a special purpose com-
puter for executing the processing shown herein. In ad-
dition, an artisan understands and appreciates that a
"processor" or "microprocessor" constitute hardware in
the claimed invention. Finally, the claimed invention can
include the use of a location information server compris-
ing more than one server, such as a proxy server.
[0101] Further, applications can be stored in an attach-
able storage device accessible to an electronic device
through a communication network such as the Internet,
an intranet, a LAN, a WLAN, or a SAN, or a communica-
tion network configured by a combination of them. This
storage device can access the electronic device through
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an external port.

[0102] As described above, the present invention can
automatically manage wireless AP location information
varying within a building without a separate update, so
there is an advantage of positioning indoor AP location
information of high accuracy in the environment in which
the location of a wireless AP is often changed. Also, when
using QR code deployment, the present invention can
build an infrastructure for AP location update at a low
cost.

[0103] Also, when using card reader deployment for
automation in a shopping center, it is made possible to
grasp shopping information of a client and a moving line
based on shopping patterns, together. And, even a mov-
ing line recommended for shopping can be proposed to
the client.

[0104] Also, the present invention can distinguish ex-
act floor information because measuring altitude by an
atmospheric pressure benchmarking an absolute loca-
tion, not measuring altitude by an absolute atmospheric
pressure.

[0105] While the invention has been shown and de-
scribed with reference to certain preferred exemplary em-
bodiments thereof, it will be understood by those skilled
in the art that various changes in form and details may
be made therein without departing from the spirit and
scope of the invention as defined by the appended
claims.

Claims

1. A method for providing location information of a wire-
less Access Point (AP) in an electronic device, the
method comprising:

acquiring by the electronic device via scanning
or by wireless communication, absolute location
information of the electronic device; and
transmitting by the electronic device to alocation
server AP signal information of an absolute lo-
cation of the electronic device, together with the
acquired absolute location information.

2. The method of claim 1, wherein the AP signal infor-
mation comprises at least one of a signal strength
of an AP, a Service Set IDentifier (SSID) comprising
a unique name of the AP, and a Media Access Con-
trol (MAC) address.

3. The method of claim 1, wherein acquiring the abso-
lute location information comprises recognizing a
scan of a Quick Response (QR) code or a bar code,
or
wherein acquiring the absolute location information
includes receiving related information from a Radio
Frequency (RF) reader or card reader when an RF
tag or card payment event associated with the elec-
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tronic device occurs.

The method of claim 1, further comprising receiving
location information about the electronic device from
the location server based on the absolute location
information.

The method of claim 1, further comprising:

providing the AP signal information within com-
municative range of the absolute location to the
location server , and requesting location infor-
mation from the location server; and

receiving location information of the electronic
device and location information within wireless
range of the electronic device from the location
server, and displaying the received location in-
formation in conjunction with a Geographic In-
formation System (GIS) on a display of the elec-
tronic device.

6. A method for providing floor atmospheric pressure

information of an electronic device, the method com-
prising:

acquiring absolute location information of the
electronic device and atmospheric pressure in-
formation thereof; and

transmitting the absolute location information
and atmospheric pressure information to a loca-
tion server.

The method of claim 6, wherein acquiring the abso-
lute location information includes recognizing a scan
of a Quick Response (QR) code or a bar code, or
wherein acquiring the absolute location information
comprises receiving related information from a Ra-
dio Frequency (RF) reader or card reader when an
RF tag or card payment event associated with the
electronic device occurs.

The method of claim 6, wherein acquiring the atmos-
pheric pressure information comprises:

measuring an atmospheric pressure by a sensor
coupled to the electronic device.

A method for updating wireless Access Point (AP)
location positioning and floor information in a server,
the method comprising:

receiving from a terminal at least one of an AP
signal information from an AP within a commu-
nication range of an absolute location, and re-
ceiving atmospheric pressure information to-
gether with the absolute location information;

determining by a location server locations of the
at least one AP based on the received absolute
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10

location information and the AP signal informa-
tion within of the absolute location; and
updating a related AP location using the deter-
mined locations of the at least one AP.

10. The method of claim 9, wherein the absolute location

1.

comprises a location in which a Quick Response
(QR) code, an RF reader, or a card reader is posi-
tioned.

The method of claim 9, wherein updating the related
AP location using the determined locations of which
said at least one AP comprises a plurality of Aps,
and further comprises:

comparing the determined locations of the APs
with previously stored locations of the APs, and
determining whether an AP location update is
needed; and

updating the related AP location when the AP
location update is determined to be needed, up-
dating the related AP location.

12. The method of claim 9, further comprising:

receiving by a location server a request for lo-
cation information from the terminal; and
determining by the location server the location
of the terminal based on AP signal information
within communication range of the terminal, and
providing the determined location of the terminal
to the terminal.

13. An electronic device, comprising:

one or more processors;
memory; and

one or more programs, wherein the one or more
programs are stored in the memory and config-
ured to cause, when executed by the electronic
device, the electronic device to perform the
method of any of claims 1 to 5.

14. An electronic device, comprising:

one or more processors;
memory; and

one or more programs, wherein the one or more
programs are stored in the memory and config-
ured to cause, when executed by the electronic
device, the electronic device to perform the
method of any of claims 6 to 8.

15. An electronic device, comprising:

one or more processors;
memory; and
one or more programs, wherein the one or more
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programs are stored in the memory and config-
ured to cause, when executed by the electronic
device, the electronic device to perform the
method of any of claims 9 to 12.
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